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(54) FIELD-EFFECT TRANSISTOR AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a field-effect 
transistor having a substantially isolated body. 
SOLUTION: This field-effect transistor as an insulated 
gate field-effect transistor 10 has a device region 17, 
formed on a semiconductor material-made substantially 
electrically isolated region contact a semiconductor 
substrate 16 via a neck region 13 capable of exchanging 
charged carriers with the semiconductor substrate 16. 
The device region 17 of the transistor 10 is isolated from 
the electric contact to the substrate 16 at a surface other 
than that of the neck region 13. 
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[0019] !GFETl0«7?f</-f^^a 
«1 7 (t'f< 1 2i. y-^JBWiai:. KHi» 

* xaw 1 7 * , 9 mm i 3 *• . sattsan 

Lti''-)', ©T^f-rUTte. 1 

3 * »t, rv w x-m 1 7 1 6 fcoH^aa* 

6. y-h#fc2 2li. ifilfcfi. -2&&^>j3sXJB 
f-yftyyayts, N y )J:9*r&3y7* 

lfY\s-i > g«2 0 *«5 y- hlfiliflc 2 4 whs. 
x/W * • 3>*? h ) 

■fct*^ss. as*i6£aHy-h3»2 2o»a 

«. 7<-* K • T4 y»W28t Jt oTS 

6 C b Hz X -oXf&ikZtit: ? < -,v 

[0020] *m<r)&lCD$mmzJih IGFETl 
0<O.f?i§£. 02-04. 05-07. 010-014 

v^ynws&^mteztih. zffmmzu., mum 
tsi 6 (02) n&mz<i bmwnm 

££^TjBA3;hA3KK-73ftX:9x/HlKl 6 
a, 1 6btfmf£.2tlX^&. I GF ET 1 OifinftHz 

IGFET10ti^xiMBWl6a±K»*SftS. g 
t. IGFET10#p»fcfc4JBte£tt. ^x/PStH 

16bJin»fcK-r$^ IGFET1 0Ji-7x/H8 
«1 6b±{3g£$ft£. a<s>CJlMSft.&j : 5c. i 
GFETlOftfnJBOA. ife«P»OAi«f5C t# 
a**l4«dlCJi. i>x/HH«16a. 16b«. ffli 

■thv-KvYmvY-miih. ^xiwwa 1 6a. 

1 6ba*B«3fifc» % JGEifcttRflEK-TflwWSIfc 

>"Jay<7)xt^4f^/H ( "xta") 4 0fr'. a 

^'^^(Si, N y )^)»4 24«. Xt«4 0Ji 



[002 1 ]B3fc*-rj::jfc:. Tjyu-^ 3 >mt& 

A'h^yy-h (teos) rnmm^it^m icv 
[002 2] <%iz. wK.m4 2 if. m>) ymizaii 

fty 'J 3 > J: 0 tch tiW)? ^7^-7/1.14 3 tffrf 

s*u m4iz*timm%L>i\h . at. 3 >-7*--? 

A -1 4 3 (i . i, >) 3 > ij j; L <zM i t i,- ij 3 >• t^j L mm 
WtcS^rttx •■/ > / s ii 3 > 7 * — v /L(c $ ti 
Ktm (mitis >J?y) iO&SfflS^— *4 3a# 

>SW15 (05) tffiULTV^. 
[ 0 0 2 3 ] 06 tcip-f J: o t . Iff40 W^ttx 

■sj-yyi)\ -)i«16a, 1 6b*«jtaj-rsiT- 
tTi5/tS. Z\<r>JMi. mur<xoj:dizixm>ti 

h. f^*>, mttitliliSK-7-i0xe«4 0$-R 
iett-f^yxy^y^L. SB5-r+w^7-7X-7a 
^aW^Sfl:*^-^ L. Tffll<0S«i 6<D-7x/KSi£ 
16a. 1 6b*^ai?il^t5<C. x-yf>^»7 
?h. iei4 0A«l yf>'/3i l ^_ 3>7:r _- 7 

— *4 4aj&<JBj£$*i.&. CWffll^^-tli, TM'>f 

mix^& (07) . 

[0 0 24] <X»C. fftcOT-f VU-i/3 >HS2 8*<. 
4?aic«. yija y^^se-fl: (Locos)(cj;07 
-f-^KSr^ (fox) ^fig^scfctior. >• 

'J3ys«i6c7)ISajSB^(^B£$^. ZtHzX*). 

01 ot^-rfljii^^ixs. 01 lt^rtiatc. 

»a5^44aA^$^ SSfA'^ga4 0a(:>f 

S*4 0a«. f//5 7< v?^m<nW-Ztt-th. 
h7y^^tO/h$=5:Jf${i. ,ffY 1 2iO»«5r/l4 

*. Cff)Zb1fi. .if-rY l 2fi<7)mft**>JTcr> 
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[0025] nJBIGFET£iBf£-f£lCJ2. p^x/U 
S«l 6a*S9T>'^^ffllS4 0a{C. 4 *-ytf$m 
ti£A*ixT. K-a-> bmg.tijLl//£tzii\ : -/'<> 
PtfF-tyyfcXSWS. ASMii*:. P 

-bf>-/(C]gMi-5 a 01 l frCyBftcfrif^nz. t'a' 
4 *ffliS4 0ali. *—7fami3£&X. £4K1 6fc 

s^iut i GFETwijai otfev»r. T>uxm®4 

OabMLl 6b<7W)W%**>)T(OiiitUt % a>? 
>' f 3 y£ft£JB£3*i£{&fca I G F E TfcJstti^ 

O I ^ab^US^a jtfftflttOiaiSfc-fft- 

[00 26] y-hJg^2 4Ji, f'<^y'j3y4 
Oa±{C^KtLT^$it, a I 2(C7r:$ft£fl|j§# 

ft6*i£. /-Mei»*2 4tt. ffatfi. ziwtyy 

ay ( s i O; ) ifc«iaftS*ifcz»fl:^U3y. ig 
^^'HTaO s ) OJ;-)frX9f«*tm. *4n 
UZlMfci' 'J 3 'J 3 ^/ZKffcv U a y ( 0 

NO) OJ:3$rJH8en*-CA6. IGFET10MB 

fci->T. y-hifi»»24<i. SrTiOj, BaS 
r T i 0 3 to J: a &?MtCRW)Sl >J&*i*mi 

[ 0 0 2 7 ] y- hm&2 4 aWIW$ftfc». 

cy-h**awts*i* (0i3). y-hswwi. 

(W) . r;US^«>A (A 1 ) *>J:-5$rA*: ifcttd? 
'J : y'Jny. ^y^ry^TtlifSco^to^'J-t^ H 
<7> J: ^ SrtteJWMWIwo J 5 &fl¥f J: 0 44 . *t . y 

/(HIE) fcJoTx-jrf-y^Sft.-c. 014H^rr 
fflii*^f.ix5. I^fSitli. Bty-MWHcfcoT 
WtSWICFETf^*. Mx.tfy-h9f(E2 2 
a£ioTi$&*tot7 r AWX5 2. 5 4£"£tMi)& { 

[00283 8fi«Lfcro-txtj:o-c*itfDiai«fc 

fi£oTJe«S#lfc IGFETfAM^l 05-. 01 5IC 
ZcomtmZ'lt. tf-r-f 1 2li, av^Uy-f-T 
4 y u-y a yfi$ l 5*>flMLLfc:£J*3/u . taW 

XI 0£0T^f VU— > 3 >-<i. fA-fX10».ff<l 
2A\ at^U>-f7^VU-y3>-f^l 5<7)d£± 

t-s-«ffiT3m?<i-c i 7 < -iv vmrnw® 

2 8fc«fc-*TIB*>ll«MFf- a^flfcfrttflffC 



*>*>&J:d{c. TAWxi0<7)(I*fg£ (W/L)lt»i 
fcHotfWi. tfr-r 1 2<0J1-JHXA { . I GFE 

at*>fc ->r. ai (c^-r j 3 t . y- vmw-t^r < 

<n&Z-tm\\3mh) Xhhfrt>Xhh. *t>{Z, -r 
aWXI 0«BW«. ttff:fi£fi-[fi]fcgt,<50)T\ 06 

Sit hf&Z + > 7-?&ZkLlzi.->T . IKaTn* 
xt^i.r. ^S<^ft**S "t^rLt. W.Lit* 

t'W^I 0£J:oT.5S*/i£««<7>*#?£Si6 

ztzuz. v//Lits : m*£t:iim^it?>z>-tfX' 

[0 0 29] 9lir?&*J:?fc:. ,ff< l 2tf>W3t 

*T-f >I/i«cJ:05i(->y-haiJtai:fitv\' 
••/ 7 aW r Xtgfc&sjt&izt 5 w t A*©6T U 

■ zy-iVX-fchtzmZ t (01 5 ) £W-f6 I GFE 
T0>#ti 1 2 5r®«-rS. 

[0030] 01 6feJ:C/01 7<i. S2C0IQSWCK 
oT«I^$/1/cIGFETtaWX1 1 a. 1 1 
•ftDrffi0T'*5. Cil^-r'AWXTJi, y-h-^2 2 
ifi. f-+^/^«l 2^•K')ffl^T'^^|,. F|»-C#I»J: 
3(C ®^hVy+T4 b >&®i 5t7 <- 

KSftMfRM 2 8<i . ±5 ^ y u -i/ 3 
JgfifeL. ccor-Yyu->- 3 >is^ji, s^sit, P3 

Jf-fAWX. Wi(fS«l 6±cDIGFETl I aH<0 

[0031 ] VTlzptMlzm? h J: 0 1 . rAW x 1 
1 a. 1 1 bOffiHi. -5-/l-fit<7)^Cfc^r. 1%^ 

/I'^l lim^YVy^TA \>\s-yny < mL\ 5<r> 

±M 1 5 a{c£< Si^Si p tc^S Z 'c (cj: 

ixS. 01 6<i, i^cOJ: o4 I GFET1 1 a£ 

»«i 5*«. 2*<««i 6<n>mtm® 

'<<J-tx2hX^&, 017(i. iX<?>£oZlG 
FET1 1 bfciSl/CH*. tt-fc*>. a^HUyf-T 
JVV-isaymi&l 5*>'. *v*iVWMl 2^'SSl 
6c0^3*|g«(CJ$«rr5iim 1 2 aiOTtASS^r 1 

[0032] lUTcor n-tx«0i«H^ j; f j 3 
tc. m^uy+TJ W- y 3 >-iHi 5*<'j-fcx$ 

9 4 1 g f e to«7 x- ^ S C > J 4 . 
*iv<\ff)imzm \ » y- h g^^- 1, Effl t & 

^x. zns. : !>%®*v-b*:3i-?h : r><4 **®m 



(7) 
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•y mmm±x. im-anmmu* e>^z t #b 

[0033] **Wfc>*2<D*»Wfc:tt->T? s '<>( X 1 
1 a. 1 1 bSftfrfftrn-cx*. %(cKm-«. S 

* l w-MMkO i o CR)tfr$ ft . IttfrNMij: 9 &6 

vf 0 a±(7)3 y y t --?H tf£|4 3 a tf>Jf 

MJiSff-f &0tt^— iJ&v>. F u > -fr^ •/ U- 

[00 34]^. 07^$n&fr^L^rD-tAi 

StcK :> ^c7>fti3 9 (c . F U > +74 7 U- >• 3 
Slkx 'J 3 vizM ISAM* . *i*rtt«) A * . #4 L < 

#I&P3*U .IfiCfcO IGFET1 1 a. libels 

<7)mmtf'$t 3 hh. mm. fc^iz^mm&v, 

(SR5T1 5c. 11 7) £H)i>±$\,>mi 5b 
(01 6) <oa5$(cj-t^tl.C:i:*>SI:^S. 

coo35j»:(c. i>74--?>\,m. miztrm 

^ y 3 y<7)«*{. ftMWKttfL^i&g (CVDJCJ:-, 

Zhlzj; 9 . H9 ? fc. -r^ x®«4 0 a± 
^gftv'J 3>- J: 9S&fiUS3y7 -?/Wl4 5 a*« 
J&£$ftS. Cl<0»a3V7^-v;|.-;a4 5aJi, LO 
COSTD-fextJ:S7Y-;i,HKft?Uii2 8 (Hi 

o ) vBtfLnmz^ mcjrtyTJ^ x4 o a$-ffia-r 

S.r^WXlla, 1 lb<0!?jili. 010-014 

too36] *xmim.ff>imt:9mmz* nmi 
coo 37j tt»>b it. *mnmm&Lxm 

4*£«W4*5^fc#j£3ftfc**;M,gi£fc t jfflgf. 

f m ywAkemtm&imti x o mm 



1/A9. 

< 2 ) M£y-b bwisll-**/Ub<r)mzl8Lif( 3 ht:t& 

mtzeyizfai&zksmttma) tcEaco 

( 3 ) H?ier'^ xausii. m&s&wi yp-^ 3 
>IH»0flWk:«IW4C t *»at t&±E < 2 > t 

( 5 ) nneffiKam&fttfttt. ^< £ ^ * 1 « f- 

E\ i -r^ixt^m<r>m^t&^hit^ii.x^izy 
*mk?Z±iS. ( 1 ) iztSMcoigmMhyy^' 

*mt mi mmt mi&nt izm&ti mm 

( 7 ) gyfex^ N'-r xmt&<o& 1 ^atc^-r § & 1 

(8) mir;u zm®<r>m2<?)mizm?&m2?>7j 
vis-~>3>mm£2c>(,zifaz.izb£tmtt&±.id. 

( 7 ) CCttOtJMMI h7>y'X^, 

( 9 ) jfttes 1 cor-f y u-^ 3 ymmi. m> f u> 
yu-v 3 >««T-A9. MeS2<or^ yu— 

> 3 vWHto . 7<-* FKft«J«^fA S C b 5r«ffl 

t -r 5±ie ( 8 ) iztm<r)%m% \-yyvx?. 

( 1 0) ®^bUy+T-i vu-i, 3 y%t&(r>Bjgi z j& 

i otczmmws.vHzmzhz? ^^hss-ot 

Wcgttt. «2^F-/\VF^<7)aA^^y^g.A. 
nCff 1 ^ F-A-y F^-f *ymib A,b'%M-x 

ma£i<\tisjym®b. ma*>r*iiM®iz&-£$ 
tixiizmtzy-bb. zmizzbtmy? 



<8) 
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(in ■•m%WkVy>^x9^mmthmiX'h^ 
vmnx'ozzmmx'*.- t»ns£. mgr-ryu—v 

^fWt LTfttlffli . fflgET^-C-f xiHttt>*K:< 
fc-ffltoK-ey^aWteajei/c. y-*/FWy 

IWgfcJ:& f ^+*/l8«$-Sl£U WBy-x/KM 
>$i«tt. iSU^F-AyFJE^l. 83iE*-r 
feSti . iwldm 1 tf> F - £ >• r » i: <i£.*J«3S 2 F -y < 
yUBfctftSJt 3ff*IBi:. IME*+*A*«* 

F 7 y>* x^Kit^jiS. 

<i2) hctm yu-i^H >a«*»*r4xa«. 

\, > F u v+T4 y 3 > «RWS««-t4iet*tr 
•Ifc£t$ffifc^£±fe (11) (cfS8<7)tg#3&SIF7V 

(13) usi7fy/oii«»t. ffiSSKoTH 

Hi . 8>iieTffi}*«*/i^'x y -f-> f&ikMZBliL-fZ 
iiC i9er«*IWMii: K-/«y Njgg£ 
#U MlSX y^-y^igii, flriSxyf-y^ikJItf 

ssaytHTmytiizk^mLfrbise. ant 

(14) B9Exe^*i^r/PWi. JMPNMWIfirJB 
fft$ii, WEH-/'«>'hjBKtSaM-&lSll. *iw 
F-M-yh^^3f>$-j£ALx. flE***/HJM* 
JWWilBi:. 3S20F-^VF^'fjr>'$-aAL 
T. IWy-*/ KM ViW*«MW-4ISfc*iM» 

ct^#at-rs±ie ( 1 3 > (cie»<om#$!)iiF7y 

(15) ME«V>M'>'f-r-f yu-i^s V»«tt. I? 

/HOWS* 1 . 9?fg^ F 1/ y-f-TM yi/-y 3 yfitt 

+4±2 (12) CSttaTO^Xh^vi/x^afiii 

(16) fraa>7^— Sfk^y 
£.I>:£#ai:tl>xia< 1 5) CEIl«)«!WMih5 

(17) friers y u-s, 9 vwafoi-ifffltfrm x 



miayTj yu-xa^ansu. H«ie7-'-F^y-F5$ 
ft*. nie£tfr6t^cjMrr6£& stomas 

hie (li) (c£ite>Wf^F 7V3^?<oS33r 

(18) flffiS2cor>f y u-i/ 3 > MUSii . fl££& 

tfC»*S/i4ii:t1Wlfc-fiJJB ( 1 7) KEtt 
*>*JHMl F ? v S/* .7?>S?ii;fr ft. 

( 1 9) y-bmmzxnxvMmtihi-TWiim 

&rth 1&#m: F 7 > >x 9 $r «frf fi -5 
T . ¥*fWm$fttraMKW l *>r < y u - > s > « 

T. SnST-f y 3 yffltt0)H9(=. ¥*&tmj: 

wmmx^-iffim . iwnemftssm f * 
*>r> <4 l t a-rififc . smss 1 ior y y u 

-ya^aWSry-fe^L-C, 'J-tX^tU^m 1 <0?M y 
U-i/ 3 ysW&0±B#» mifE-rA^ *jSiS<7>±ffi<0T 
£09? S X 0 (c-tSXSt . mpfW xW&XMk 
<fct-3B»K-ev^iME*3EHLT. */-■*/ F'W 
4 y J: *^fttt* JBtt L , 1*12 y -x/ F 
MyffiStt. miW-xyh&ttl, mz*r* 

«±(cy- haMc^ft* ix . wef-**/H»**n 0 

xfcomkum. 

(20) BEx-rf-y/iStt. HSSIi^X 1 «»a 

&m>)±xT-hz\ti:maLt?hm ( 1 9) ciea 

om^am F 7 y s/'7x ^ ^Sjt^-a. 

(21) ISfffiF e Tcofnem i cor>f y v- > 3 
tJiRStlffltc, 92or4yis-isayjKtt£flE&K 

(22) flriesu<07M yu-v 3 mi a^Fpyf- 

r-f y u-v 3 yjJWP*4c t tumt-fhlSL ( 2 

i ) KeawwwMi f 7 yyx ^<7)jgjt*is. 

(23) iriem2c07M y W-v a yli. > D 3 yco^ 
sPK^tcJ: *^ffii:irs±ie ( 2 2 ) 
tclS»^«ff^S f 7 y : Jx ?<n$mjj&. 

(24) ffrie^ i^r-f y v-v a ymwi. mesff 

8v>Fuy*r^yu-> 2>aisST , &'5. fnex-yf- 
y 7TM<r>mz . B?tafi±Jl^isaj^ffi±(c 3 y 7 * - 

-7/Utffi*>«*ft#tS:Lg£ ? ^.{C^A. g-flfiX y ^> 

y x'lSJi . mien y 7 * --?ik-fm£9UH£x y 

fix. mi3>7*--?iim<?>ttfw. fiies^Fu 
y^-r-f y 3 yfiiSofJifitKStc. wst/ w x 
Wk^WLth^^xytLXfkh^^zthJMJk 



( 9) 
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2Uz&ts. Zb&mk+h±£, (19) tZgMMg 
(25) wmx-r+yycnxmi. vyj y/77( ■? 

[01 ) *»StJ:*?fll«$*utqMM»j|iK9yy^^ 

*3M«w*i^|tWe5FETtf)»itlBi* 

[ 0 5 j *^<r>^ i wmmn f e t ^siais * * 

y [06 ] 43^*1 OXIt0f0FETaK2tt:5£jj; 

[H7 ] xmicDm l eggtnoF e TODwaigfcjji 

*«W0*2<^yt«tf)FET«r>«Jtie^ 

109] *«»0SS2<3Mdt«<7)FET<0KaiB** 
-fBrflS0T-£>£. 

J0 1 0 ] 1 «9Hi£0<<o F E Tc9fgitlg£ 

^"fBr®0T'£>S. 

1 1 1 i *mmn f e t^sbsis* 

JH 1 2 ] I ^Hi|0i?£OF E Towaig* 

JB 1 3 J 1 emi&toF E TcoSBtlfl* 

T;tSrE0Ti>£. 

[014] *3%B8^ 1 <rmmm<r> F E TOgjtlgS: 
[02] 



[0 1 5 ] ,-K-f y #7-4 yi/-yj >-s«<75Hffifc£iit 

*s . *awi*>ai i commmizx *m&2taz fetv 
[0 i 6 j ta vu-i, 3 >m®m->vj -fexsn. 
*mn*2m»Mtzx nmztitzFErmm 

[01 7] Ti VI,— i, ■3>pB«A»-r>r , .;-t^$^i. 
2 agftnt: J: n flifiS cii/trF E T^ifffiia 

10 IGFET 

12 #?i 
13 

14 093 

15 r-f yu-y 3 >jjn* 

16 jus 

16 a, 16b *?±)lffl& 

17 7?f<r'fAVxia 
is v-xmm 

2 0 Y\,4v<83& 

22 y-n** 

2 4 y-MBtfcffl 
2 6 3>-7t- -e/l, if 

2 8 y <-ivYmwmm 

4 0 XKSr*i,*,\,fa 
4 0a fX-iXWM 
4 2 BUtisVaym 
4 3 r>7t-7/H 

4 3a. 4 3b B^- 1 

5 2. 5 4 t'Ux 

[03] 




P"»X* 




16a- -h >fXK> n- 1 



-1S 



-16b 
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[07] 



[08] 



16a- ^ 



pm pa* 16b 
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[01 2] 
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-16b 
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[014] 




[01 5] 
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